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Description 
Reld of the invention 



The present invenbon relates to an improvement of a glass body comprising between an alkali-containing 
i^l"^^^ eiectroconductive layer an intennediate amorphous silicon oxide layer for preventing 
diffusion of allcaii metal ions fiom the glass substrate Into the eiectroconductive layer 

Description of the prior art 

Gla^ plates as transparent material are chemically stable and have superior suriace hardness, and they 
are durable at a high temperature at a level of 500 to 700«C and superior in their electric insulating property 
and optical property. Accordingly, they are widely used not only as window materials for architectural stnictures 
vehides or aircrate.butaisolbroptical elements or electric or electronic elements. Recently, elec^ 
glass plates in which an eiectroconductive coating is formed on a glass plate, have been used for display 
devices such as liquid crystal device, an electrochromic device and an electric field luminance device, or an 
amorphous solar cell substrate. As a glass substrate for these eiectroconductive glass plates, a soda lime sHIca 
gla^ plate IS most commonly used as it is relatively Inexpensive. However, the soda Hme sHiea glass plate 
contains ftom about 10 to 20% by weight of an allcaii metal component such as sodium or potassium, and has 
a drawbadcsuch that when used for an extended period of time. aii<ali metal ions tend to diffuse fram the glass 
«jbslrate to surface, thereby leading to degradation of the property of the coated eiectroconductive layer. 
For Instance. It is likely that white turbiditywill befomied in the eiectroconductive layer of the electroconducfive 
glass plate, the bansparency of the layer will be lowered, the electric resistance of the eiectroconductive layer 
will be increased or the physico-chemical durability will be reduced. 

Furthennore in Hie case of a liquid crystal display device, an oxWatton-raduction reaction will be caused 

l^-tS ''^f Jf'~^* "^^ *«^««dfmm the glass, wheraby the transparent 

2,e^;„Ti2f ?„ ^" '^y'' "y^'^ °' "^"'^ '^y^' '^y^"-)' ""«'«'9o ^ property 

change and the liquid crystal Itself will undergo electrolysis and will be degraded. In the case of an eieioo- 

hromicdevice tteelechode will be wornfbrthe same reasonsandtheelectiochromicmaterial such asta^^ 

S b/d^H^^IT ^^^'^'^ ^ P"P«*y '^^"S*' ^«™by the device 

will be degraded. Ukewise. m the case of an eledric field luminance device, the alkali metal tons leached out 
of the glMs surface penetrate through the eiectroconductive layer and diffuse into the phosphor material 
whereby the luminance efficleney and the colour of the luminance wHI be changed. Further, in the case of ari 
amorplious «)lar cell, the alkali metal Ions leached out of the electrodes are likely to diffuse into the amorphous 
sOicon thereby to reduce the conversion efficiency. 

Further, an alkali-containing glass material such as soda lime silica glass has a tendency such that when 
su^ected to a h^h temperature treatment, the alkali metal tons i^adUy move, and accordingly, there is a draw- 
back such that during the high temperature treatment for the production of eiectroconductive glass materials 
or various c^ted glass materials, the alkali tons readHy diffuse whereby the properties of the eiectroconductive 
layere or various coated layere wHI be degraded. 

r^ '!!,^"^'!'' solving the above mentioned drawbacks of glass plates 

One of them is to use a glass plate having a composition which is free firom diffusion of alkali metal ions such 
as silica glass, high silica glass (Vycor glass), non-alkallH»nteinlng aluminum siltoate glass (such as CGW 
#7059). lower-a^tell borosilicate (such as Pyrex glass). However, these glass materials are expensive and not 
necessarily readly available, and they are inferior in the suriace smoothness, and accordingly their surface is 
requlied to be repoiished. In ^ in an extreme case, they are not available as a thin glass plate, and therefore 
ft will be necessary to grind them to obtain a plate having a thickness of a few millimeteis and further to polish 
Uie plate to obtain a glass plate having a thickness of 1 mm. This Is undesirable with a vtow to conservation of 
the material resources and energy. 

The se(»nd method is to preliminarily remove or reduce the alkali component ftom the surface layer of soda 
nme silica glass. There is proposed, a method in whtoh the surface layer is brought in contact with sulfur at a 
high temperature, a method in which the glass material is heated in vacuum to a high temperature of at least 
300 Cand a direct current electric field is applied to drive the Na* ions toward the opposite side to provMe al- 
kah^eficient surface on which the ITO (Nesa) coating is applied, or a method in which the glass material is 
boiledin an acid such as hydrochloric acki or sulfuric acM. This method Is disadvantageous in that it takes a 
long time for the operation and the reprodudbOlty is inadequate. 

Thethirdmethodistofonmonthesurfiaceofsodalimesillcaglassaoertainthinlayerfbrpreve^^^^ 
of alkali metal tons. It is usual to use a sOica layer. The reason for using a silicon oxide layer (e.g. SiO, layer) 
lorttie prevention of the diffiiston of alkali metal ions is that the layer Is amorphous and when another thin layer 
such as an eiedrooonductive layer Is to be fbrmed thereon, it is possible to fbrm substantially the same isyer 
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as formed on glass, and the refractive index of the silicon oxide layer is similar to that of glass although it is 
slightly less than the refractive Index of glass. Further, the silicon oxide layer usually is transparent against a 
wider range of lights than the glass plate, and accordingly the transparency of the glass plate will not thereby 
be impaired. The silicon oxide layer mentioned above is meant in a broad sense, and more specificaily, it 

5 includes a pure sHioon oxide layer and a silicon oxide layer containing a proper amount of impurities, for Inst- 
ance, a silicon oxide layer incorporated with a small amount of boron or phosphorus to improve the ability to 
preventthe diffusion of alkali metal ions. As representative methods for fonming such as an alkali diffusion-pre- 
venting silicon oxide layer, there may be mentioned a method in which a silicon oxide layer of e.g. pure 
SiOx(0<x^) is fomied by sputtering, vacuum vapour deposition, CVO process or Ion-plating process under a 

10 high vacuum condition so that the layer is foimed as dense as possible to increase the ability to prevent the 
alkali diflusion, a method In which a pure silicon oxide layer as above Is formed by a sol/gel process, and a 
method In which a boron-containing silicon oxide layer or a phosphorus-containing ^Icon oxide layer is formed 
by a sol/gel process whereby an additive such as boron or phosphorus can readily be incorporated. 

Alkali diffusion-preventing silicon oxide layers formed by such various methods have certain effectiveness 

IS for preventing the diffusion of alkali metal ions although the degree of the effectiveness varies. However, the 
effectiveness is not usually sufficient, and ttiere is a furtiier drawback that the property varies consklerably 
depending upon the manner and the condKtons for their preparation. 

DE-A-2845764 discloses a glass body comprising an intennedlate layer of amorphous siltea between an 
alkali-containing glass substrate and a layer of indium oxide or tin oxide. This silica layer Is used inter alia to 

20 prevent alkali ions firom Uie glass substrate from diffusing into the indium oxide or tin oxide layer. In one embo- 
diment tiie Si02 layer is deposited on the glass substrate by the CVD (chemical vapor deposition) method using 
a mixture of SIH4 vapor and oxygen as starting reactants. The silica layer is then coated with a layer of a mixture 
of silicon oxide and tin oxkle of gradually changing composition. A fluorine-doped tin oxide layer is then depo- 
sited on this coating. 

25 However, this document does not explicitly indicate that Sl-H bonds are still present in the Si02 layer and 
does not mention all tiie operating conditions, such as pressure and speed of deposition, which would permit 
to assess whether Si-H bonds are present and in which anraunts. The influence of the presence and the amount 
of Si-H bonds is also not disclosed in this document 

30 Summaiy of the invention 

The present Inventors have conducted an extensive research to develop an alkali diffusion-preventing sili- 
con oxide layer which is free from the various drawbacks inherent to the above mentioned conventional alkali 
diffuskin-preventing layers, such as severe requirements for the control of the production conditions, ttie control 

35 of the composition and the adjustment of ttie staling materials and which has a higher alkali diffuston-prevent- 
ing effectiveness than the conventional alkali difluston-preventing layers, and as a result, have found that when 
hydrogen bonded to sBIcon (Si) Is present In the s'riioon oxide layer, i.e. when — SI— H bonds are Introduced to 
parts of Hie — O— Si— O— bonds in tiie silicon oxide layer, it is thereby possible to better prevent the diffusion 
of alkali metal ions in glass than by ttie boron or phosphorus-containing silicon oxide layer which is known to 

40 have a good alkali diffusion-preventing effectiveness. 

Namely, the present invention provides a glass body comprising between an alkall-contalning glass sub- 
strate and an electrocondudive layer an intermediate amorphous silicon oxkle layerfor preventing diffusion of 
alkali metal ions from tiie glass substrate into ttie eiectroconductive layer, characterised in that said silicon layer 
has a tiitekness of 10 to 500 nm and contains firom 0.1 to 22 molar % hydrogen bonded to sflteon. DetaDed 

45 description of the preferred embodiments 

The reason why the ability to prevent ttie diffusion of alkali metal Ions from the glass substrate is improved 
by the alkali difiiislon-preventing silicon oxide layer of the present invention, has not yet been cieariy under- 
stood. However, it is considered that the network structure of the silicon oxide layer Is refined or the structural 
defects are ^iminated by the incorporation of — SI— H bonds to parts of the — O— Si — O — bonds in the sBicon 

60 oxkle layer, and the tennirial H Is positively charged to prevent ttie outward movement of alkali metal tons such 
as Na^ and iC, whereby tiie alkali metal ions are prevented from leaching out of the glass substrate to Its surfece 
by the difference in the concentration from the material coated on its surfece or by an electric force. 

In the present invention, the content of the hydrogen bonded to silicon in the alkali diffusion-preventing sili- 
con oxide layer is fircmi 0. 1 to 22 molar %. The presence of such Si— H bonds can be ascertained, for instance, 

6S by infr»ed spectrophotometry. The relation between the SI— H bonds and ttie amounts of ttie alkali diffusion 
was investigated by ttiis measuring method, and as a result, it has been found that a superior alkali diffusion 
preventive ability is obtained when the hydrogen content is as mentioned above. If ttie hydrogen content 
exceeds 22 mole %, the hardness of the alkali diffusion-preventing silicon oxide layer Is lowered and the layer 
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becomes susceptible ta scars or scratching, such being undesirable. For instance, when the allcali diffusion- 
preventing silicon oxide layer is applied to a transparent electrode of the display device, it is undesirable that 
the handling during the process for the preparation becomes difficult because of the reduction of the hardness 
of the layer. On the other hand, if the hydrogen content is less than 0.1 molar %, the aikaW difftision-prBventing 
5 ability tends to be inadequate. 

in the silicon oxide layer, hydrogen may be present in a form of Ha in addition to the hydrogen bonded to 
silicon. However, the hydrogen content in the sDicon oxide layer for the purpose of the present invention is 
meant for the content of the hydrogen bonded to silicon. i.e. the hydrogen content in a form of Si—H bonds. 

The thiclcness of the ailtali diffusion-preventing silicon oxide layer of the present Invention Is at lea^ 1 0nm 
10 (1 OOA) in order to obtain an adequate allcali diffusion-preventing abDity. 

As glass materials to which the alkali diffusion-preventing silicon oxide layer of the present invention may 
be applied, there may be mentioned not only the most commonly used soda lime silica glass containing from 
10 to 20% by weight of Na or K, but also various other all<ali-containing glass materials. 

As a method for forming the alitali diftiision-preventing silicon oxide layer of the present invention, there 
15 may be employed a PVO method such as a vacuum vapour deposition method, a sputtering method, or an ion 
plating method, a CVD method, a reduced pressure CVD method, a sol/gel method or various other layer-fonn- 
ing methods, in the case of the PVD method, SIOj may be used as the vapour deposition source or target, or 
Si or SiO is used as the vapour deposition source or target whereby it is coated by reactive vapour deposition 
or reactive sputtering. As a mettiod for introducing hydrogen into the silicon oxide coating layer, in the case of 
20 the PVD method such as the vacuum vapour deposition method, the sputtering method or the ion plating 
method, there may be mentioned a method in w^ich hydrogen gas orgas of a hydrogen compound is introduced 
in the vacuum chamber so that Si— H bonds are formed during the fonmation of the coating layer, or in the case 
of the CVD method, there may be mentioned a method in which hydrogen gas or gas of a hydrogen compound 
is brought in contact with gas of a silicon compound capable of forming sflicon oxide so that Si — H bonds are 
25 tiiereby formed. As other methods, there may be mentioned a method in which after forming the silicon oxide 
layer, the layer is subjected to heat treatment in a hydrogen atnwsphere, and a method In which after forming 
the silicon oxide layer, hydrogen ions are introduced thereto by ion bombardment 

The allcali-difruslon-preventing sBicon oxide layer of the present invention differs from the conventional 
aficaii diffusion-preventing layers in that it is amorphous and does not contain additives in a form of solid com- 
30 ponents as in the conventional alkali diffuston-preventing silicon oxide layers incorporated with the additives, 
and Si— H bonds are partiy incorporated in ttie three dimensional network structure. Thus, since the alkali dif- 
fusion-preventing silicon oxide layer of the present Invention does not contain solid additives, the operation at 
flie stage of preparing the starting materials can readily be made, and during the layer-forming operation, there 
will not be any troubles such as firactionation which is likely to take place in flie case of the vacuum vapour 
35 deposition, or scattering of the additives whteh is likely to occur In the case of sputtering. Thus, the iayer-forming 
operation can thereby be facilitated. 

Now, the present invention wHl be described in further detaH with reference to Examples. 

Example 1 

40 

A usual glass plate (}.e. a soda lime silica glass plate) of 10 cm x 10 cm x 3 mm containing 15% by weight 
of an alkali component R2O (R: Na, K) was thoroughly washed with a detergent, then washed with water and 
dried. This glass plate was placed in a vacuum chamber of a vacuum vapour depositton apparatus, and the 
chamber was evacuated to a pressure of 1 ,33x 1 0^ Pa (1 x 1 0-6) ton. Then, argon gas containing 1 5% of hyd- 

45 rogen gas was introduced to bring the pressure to 2,66-^x10 Pa (2x10-* torr). The introduced gas was ionized 
by application of a high frequency electromagnetic field (frequency: 13.56 MHz), whDe the vapour deposition 
sobrce (SIO2 powder) was heated by an electron beam heating method, and a Si02 layer having a thickness 
of about 1 00 nm (1 ,000 A) was formed by the high firequency ion plating method at a ^mpour deposition speed 
of about 1 nm/sec. (1 0 A/sec). Then, dried air was introduced from a variable leak valve into the vacuum cham- 

60 bar to bring the pressure to 3,99x10-^ Pa (3x10-^ torr). Therefore, a Sn02 electroconductive layer having about 
200 nm (2,000 A) was formed by flie usual vacuum vapour deposition mettiod using as flie vapour deposition 
source tin oxkie added with antimony oxide. During the formation of the Si02 layer and the SnOa layer, the dis- 
tance between the vapour deposition source and the glass substrate was 40 cm and the temperature of the 
substrate was room temperature. 

55 The hydrogen content and the alkali diflusion-preventing abDity of ttie sample 1 tiius obteined are shown 
In Table 1. 
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Example 2 

A glass plate similar to the one used in Example 1 was thoroughly washed with a deteigent. ttien washed 
with water and dried. This glass plate was placed in a vacuum chamber of a RF diode sputtering apparatus, 

5 and the chamber was evacuated to a pressure of 1 ,33x1 (H Pa (1x1 0-» forr). Then, argon gas containing 1 5% 
of hydrogen gas was Ihtroduced thereto to bring the pressure to 3.99 Pa (3x10-2 tonO- A SIOj layer having a 
thickness of about 100 nm, (1,000 A) was fonnned by the RF diode sputtering method using a molten quartz 
target Then, the glass substrate having the Si02 layer thus fomied, was transfen-ed to a vacuum deposition 
apparatus, and the vacuum chamber was evacuated to 3.89x10^ pa (3x1(H torr). Then, a Sn02 electrocon- 

10 ductive layer having a thicicness of about 200 nm (2,000 A) was Ibnmed by a usual vacuum vapour deposition 
method using as the vapour deposition source tin oxide added with antimony oxide. The temperature of the 
glass substrate at the time of the sputtering was about SOO'C and the temperature of the glass substrate at 
the time of the vapour deposition of Sn02 was room temperature. 

The hydrc^en content and the alkali diflusion-preventing abSily of the sample 2 thus obtained are shown 

15 hiTaUel. 

Examples 

A glass plate similar to the one used In Example 1 was thoroughly washed with a detergent, then washed 
20 with water and dried. This glass plate in a vacuum chamber of a RF magnetron sputtering apparatus, and the 
chamber was evacuated to a pressure of 1,33x10-3 pa (ix10-« torr). Then, argon gas containing 15% of hyd- 
rogen gas was introduced thereto to bring the pressure to 3,99x1 0-^ Pa (3x10-3 tonr). A SiOa layer having a 
thickness of about 100 nm ( 1 ,000 A) was fomned by the RF magnetron sputtering method using a molten quartz 
target Then, the glass substrate having the SiOj layer thus Ibnned, was transferred to a vacuum vapour dep- 
25 osKton apparatus, and the vacuum chamber was evacuated to 3,99x10-2 Pa (3x10-* torr), and a SnO^ elec- 
Iroconductive layer having a thickness of about 200 nm (2,000 A) was fonmed by the usual vacuum vapour 
deposition method using as the vapour deposition source tin oxide added with antimony oxide. The temperature 
of the glass substrate at the time of the sputtering was about SOO'C and the temperature of the glass substrate 
at the time of the vapour deposition was room temperature. 
30 The hydrogen content and the alkali diffijsion-preventing ability of the sample 3 thus obtained are shown 
in Table 1. 

Example 4 

36 A glass plate similar to the one used in Example 1 was thoroughly washed wRh a detergent, then washed- 
with water and dried. A SIOj layer having a thteknesa of about 100 nm (1 ,000 A) was formed on the glass plate 
surface by the CVD method using SihU gas and 02 gas at the substrate temperature (Ts) of SCQoC, AOO'C, 
450<>C or 550°C. The ratio (R) of 02/SiH4 was about 1 0, 40 or 60. Then, each glass substrate having the layer 
thus formed was placed in a vacuum chamber of a vacuum vapour deposition apparatus, and the chamber was 

40 evacuated to a pressure of 3,99x10-2 pg (3x 10-* ton-). Then, a Sn02 electroconductive layer having a thickness 
of about 200 nm (2,000 A) was formed by the usual vacuum vapour deposition method using as the vapour 
deposition source tin oxide added with antimony oxide. The temperature of the glass substrate at the time of 
the vapour deposition was room temperature. 

Among the four samples thus obtained, the one in which the Si02 layer was fonned atTs=300°C and R= 

45 10 was designated as sample 4, the one in which the SiOa layer was formed at Ts=400°C and R=10 was desig- 
nated as sample 5, the one in which the Si02 layer was formed at Ts=450°C and R-10 was designated as 
sample 6. and the one in which the SIO2 layer was formed at Tss550°C and R^io was designated as sample 
7. Similarly sample 8: (Ts=3D0<>C, R=40), sample 9: (Tss400<>C, R=40), sample 10: (Tss450<'C, R»40), sample 
11: (TssSSO'C, R=40), sample 12: (Ts=«300"C, R=60), sample 13: (Ts=400»C. Rf^O), sample 14: (T8=450"C, 

so R=60), sample 15: (Ts=550°C, R=60). 

The hydrogen content and the alkali diffusk)n-preventing ability of each of these samples are shown In 
Table 1. 

Comparative Example 1 

S5 

A glass plate similar to the one used in Example 1 was thoroughly washed with a detergent then washed 
with water and dried. This glass plate was placed in a vacuum chamber of a vacuum vapour deposition 
apparatus, and the chamber was evacuated to a pressure of 6,65x10^ Pa (5x10-" tm). Then, the vapour dep- 
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osKion source (SIO2 powder) was heated by the electron beam heating, method, and a SiOa layer having a thick- 
ness of about 100 nm (1 ,000 A) was foimed by the usual vacuum vapour deposition method at the vapour dep- 
osition speed of about 1 nm/sec (1 0 A/sec.). Then, dried air was introduced from a variable leak valve into the 
vacuum chamber to bring the pressure to 3,99x10-^ Pa (3x1 (H ton). Then, a Sn02 eiedroconductiva lager hav- 

5 ing a thtekness of about 200 nm (2.000 A) was formed by the usual vacuum vapour deposifion method using 
as the vapour deposition source tin oxide added with antimony oxide. The distance between the vapour dep- 
osition source and the glass substrate during the formation of the Si02 layer and the SnOj layer was 40 cm, 
and the substrate temperature was room temperature. 

The hydrogen content and the ailcaii difliiaon-preventing ability of the sample 1 6 thus obtained are shown 

10 in Table 1. 

Comparative Example 2 

A glass plate simitar to the one used in Example 1 was thoroughly washed with a detergent, then washed 
18 with water and dried. This glass plate was placed in a vacuum chamber of a RF bipolar sputterbig apparatus, 
and the chamber was evacuated to a pressure of 1,33x10-^ Pa (1x10-^ tonr). Then, argon gas was inlioduced 
to bring the pressure to 3,99x10-^ Pa (3x10-* ton). A S{02 layer having a thidcness of about 100 nm (1,000 A) 
was fonmed by the RF bipolar sputtering method using a molten quartz target Then, the glass substrate having 
the Si02 layer thus fonned, was transferred to a vacuum vapour deposition apparatus, and the vacuum chamber 
ao was evacuated to a pressure of 3,99x1 0-2 Pa (3x1 0-* torr). Then, a Sn02 eiectroconductive layer hSNlng a thick- 
ness of about200 nm (2,000 A) was fonned by the usual vacuum vapour deposition method using as the vapour 
deposition source tin oxide added with antimony oxide. The temperature of the glass substrata at ttie time of 
the sputtering was about 300°C and the temperature of the glass substrate at the time of the vapour deposition 
was room temperature. 

26 The hydrogen content and the alkali diffusion-preventing ability of the sample 1 7 thus obtained are shown 
in Table 1. 

Comparative Example 3 

30 A glass plate similar to the one used in Example 1 was thoroughly washed with a detergent, then washed 
with water and dried. This glass plate was placed in a vacuum chamber of a vacuum vapour deposition 
apparatus, and the chamber was evacuated to a pressure of 3,99x10-^ Pa (3x10-3 tonr). While heating the 
vapour deposition source of tin oxide added wiUi antimony oxide by the electron beam heating method, a Sn02 
eiectroconductive layer having a thickness of about 200 nm (2,000 ^ was fonned by the usual vacuum vapour 

35 deposition metiiod. During tite fontiation of ttie SnOz layer, the distance between the vapour deposition source 
and the glass substrate was 40 cm and the temperature of the glass substrate was room temperature. 

The hydrogen content and ttie alkali diffusion-preventing ability of the sample 1 8 thus obtained are shown 
in Table 1. 

40 



4S 



BO 



55 



6 



EP 0 071 865 B2 





TABLE 1 


5 


Sample Nos. 


Hydrogen content 
in the SiOg layer 
Mole (%) 


Alkali diffusion-preventing 
abilitv (Na«0 amount fua/cm^) 
detected in the Sn02 layer 
after diffusion treatment 
at S50°C for 30 minutes) 




1 (Example 1) 


0^ 


1.0 


10 


2 (Example 2) 


1.2 


0.8 




3 (Example 3) 


2.0 


0.2 




4 (Example 4, R=10) 


22.0 


0.4 


IS 


5 (Example 4, R^iO) 


6.0 


0.1 




6 (Example 4, R=10) 


2.0 


0.2 




7 (Example 4, R'=:10) 


0,1 


1.6 


20 


8 (Example 4, R=40) 


8.0 


0.1 




9 (Example 4, R=40) 


3.0 


0.1 




10 (Example 4, R=40) 
• 


1.0 


0.3 


25 


11 (Example 4, R=40) 


0.1 


2.0 




12 (Example 4, R=60) 


4.0 


0.1 




13 (Example 4, R=60) 


2.0 


0.1 


SO 


14 (Example 4, R=60) 


0.8 


0.8 




15 (Example 4, R=60) 


0.2 


3.5 




16 (Comparative Example 1) 


0 


4.5 


35 


17 (Comparative Example 2) 


0 


5.1 




18 (Comparative Example 3) 


0 


12.1 



40 The hydrogen content (%) in the Si02 layer shown in the above Table was obtained by a infiared 
spectrophotometry as a content of hydrogen in the form of Si— H bonds in the Si02 layer. The all<ali diffusion- 
preventing abHity was evaluated by the amount of the alltaii leaked through the SIO2 layer. The measuring 
method comprised subjecting each sample to heat treatment at 550*>C for 30 minutes to facilitate the diffusion 
of the alkali from the glass substrate then dissoh/e the SnOj surbce layer with a etching solution of HCI+Zn 

45 and measuring sodium dissolved and contained in the etching solutkin by an atomk: absorption method. 

It Is seen from the above Table that the glass body provkled with an alkali diffiuston preventing silicon oxide 
layer according to the present inventton In which hydrogen bonded to silicon was introduced In the silicon oxide 
layer, is capable of preventing the leaching out of the alkali more effectively than the silicon oxide layer into 
which no such hydrogen was introduced. It has the effectiveness equal to or greater tttan the effectiveness of 

50 the phosphorus-containing Si02 layerformed by asol/gel method and which has been believed to be mosteffiso- 
Gve in the alkali diffusion-preventing capability among the conventional layers. 

The glass body provkled with an alioill dlfliiskin-preventlng silicon oxide layer according to the present 
invention can readily be prepared with minimum restrictions in the process and conditions of its productton and 
yet provides a high alkali diffusion-preventing ability. 

55 Further, the glass body provided with an alkali diffusion-preventing saicon oxide layer according to the pre- 
sent Inventton has adequate hardness, secure bonding between the glass substrate and the silteon oxide layer, 
light stablllfy, and thermal stability up to about 600°C, and it is adequately stable in various environmental con- 
ditions and processing conditions. 
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The glass body provided with the alloiil diftuslon-preventing silicon oxide layer according to the present 
invention is particularly suitable for use as an alkali diffusion-preventing layer of an electro-conductiva glass 
to be used for display devices such as liquid ciystal device, an electrochromic device and an electric field lumi- 
nance device or an amorphous solar cell substrate, it Is stable and durable under the conditions for the pro- 

5 ducUon of such display devices or solar cell or under various environmental conditions for Its use. 

The present invention is also useful for other purposes, for instance, to form an undercoat on a glass plate 
in a case where an electroconductive layer, a heat radiation reflectioh preventive layer, a reflecting layer, a col- 
oured layer ora layer having various otherfiinctions is to befonned on the glass plate forautomobOes, aircrafts, 
railway vehicles or other transportation vehicles, constructions, various apparatus, optical devices, electric 

10 devices or electronic devices. 



Claims 

IS 1. A glass body comprising between an allcali-contalning glass substrata and an electrocondudlve layer 
an Intermediate amorphous silicon oxide layer for preventing diffusion of allali metal. Ions from the glass sub- 
strate into the electroconductive layer, chsuacterized in that said silicon oxide layer has a thldoiess of fKim 10 
to 500 nm and contains from 0.1 to 22 molar % hydrogen bonded to silicon. 

20 

PatentansprOehe 

1 . Giasl<5rper, umfassend zwischen einem Ailcali-halt'gen Glassubstratund einerelelctroleitShigen Schlcht 
eine Zwischenschicht aus amorphen Sfliciumoxid zur Verhinderung von Diffusion von Alkalimetaliionen aus 
'25 dem Giassubstrat in die elektroleitfihige Schicht, dadurch gekennzeichnet, da& die sniciumoxidschicht eine 
Dicke von 10 bis 500 mm aufweist und von 0,1 bis 22 Moi% Wasserstoff, gebunden an Silicium, enthaiL 



Revendicatlons 
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1 . Corps en verre comprenant entre un substrat en verre contenant des alcalis et une couche conductrice 
de rsiectricitd, une couche intermddiaire d'oxyde de silicium amorphe pour empdcher la diffuston des ions de 
mdtal alcalbi d partir du substrat de verre dans la couche conductrice de V&edltteM, caractdrisd en ce que ladlte 
couche d'oxyde de sllk^m a une 6paisseur de 10 d 500 nm et oontlent de 0,1 ft 22 % en moles d'hydrogdne 
35 \i6 d du silicium. 
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